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Ideas  of  Solutions  of  Algebraic  Equations  through  Cssigpatsd 

Integrals 

by 

B#N#Tfehonichniy 

The  nature  of  the  described  by  us  method  regarding  the  idea  Of  solutions  of  al» 
gebraic  solutions  of  equations  by  designation  of  integrals  con  be  explained  by  utill* 
zing  the  concept  of  generalised  £ -function* 


In  accordance  with  designations 

c  %i'\  i/  j  1 /«  0€<atft).  .• 

j  «W/(x)ix«  |  0 

Assuming  that  we  have  an  algebraic  equation 


(i) 


©I 


.  n Jt)~o 

and  it  is  known,  that  in  the  interval  (a,b)  is  situated  only  one  root  of  this  equa¬ 
tion.  Assuming  that  in  this  intervals  exists  a  derivative  f*(x), different  by  it  from 
zero.  The  function  y  =  f(x)  has  a  reverse  function  x  “  x(y)» 


bre  will  calculate  the  integral 

•  ft 


j  *U/l*)]l/'Mld*  *  sign/(6)^£x(«)  fi(y)<^-4t(0)  (3). 

In  accordance  vita  designations  of  inverted  function,  x(0)  -  root  of  equation  (2)# 

In  this  way#we  will  obtain  a  formula 

;  x,- Jx*i/(x))irwi4x. 

•  ■  •  .  •  ’  * 

which  formally  offers  the  root  of  equation  (2).  3ut  thi3  focrnaila  is  unsuitable  for 
practical  calculation,  since  far  the  calculation  of  its  right  side, in  accordance  with 
designations  of  JJ-  function,  it  is  first  necessary  to  know  the  root. 

To  make  equation  (4)  effective,  we  will  utilize  other  designations  of  <5* -function 
as  weak  boundary  of  a  certain  regular  sequence  of  an  ordinary  function,  There  can  he 


many  such  sequences.  As  an  example  we  could  take  from  them  such  two 


/.w- 
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(»-+«>); 
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Utilizing  (5)  or  (5,)»we  will  obtain  forming 


' r  mm  lim #S"~'  f  _  ir(*)l 
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* -&-*!*&**•  .  •  .**  ; 

*  ♦ 

Next  we  will  utilize  the  sequence  (5*  )•  figuring,  that  it  is  possible  to  utilize 
any  given  seque:ice,  which  fits  weekly  to  ^-function* 

4 

Foriailas  (6)  without  any  characteristics  are  generalized  far  the  system  of  equa¬ 
tions  t 

.x„)«0  <-! . 0) 

e  »  *  —  ■* 

Since  in  zone  D  is  situated  only  one  solution  (7):nd  the  Jacobian  systaag  in  that 
zona  differ  from  zero, then 

*?  “  &  n  J  *  ri (<,a" + av*  i  ji  **•  •  •  **••  .  »  ? 

We  will  write  form  la  (8)  in  case  of  a  linear  system,  To  do  this  we  will  first 


calculate  the  integral  0<* 


» j*  n[r+  - 

— m  .  !#**•  ^  :*  *  ♦ 

-  j*  n  I  n  (a5"  +  IT4*  •  •  *  “  fB|*' 


j  a’H"- 


(9) 


•ID!  p* 

where  D  -determinant  of  matrix  w-  Utilising  equation  (9) ,v;e  will  obtain 
See  page  2s  for  Equation  10 

If  in  the  integrals  in  (10)  arc  made  substitutions  of  variables 

e 

*-*?+>».  IO0J 

then  one  can  beccEfcjionvinced,  that  their  ratios  do  not  depend  upon  o(  •  Finally  for 
the  linear  system  wa  will  obtain  a  formula 

|  Tl|*  +|S4wJ[<'"^j  |  ixt...dxa 

>*2  —  — ’  »”i 1  /  7  • 

\  j «  J  FI  p  +  °/<*»  “  *#j  J  A 
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dx%...  dz. 

*  n+r ' 

-•»  ■ 

«*"  + 1 

[t  <*«->•)" 

dx%  •  •  *dx# 
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She  derived  formulas  can  be  very  effectively  utilized  for  practical  calculation* 
when  the  integral**  which  are  included  in  them*  are  expressed  through  an  elementary 
function*  as  for  example*  in  such  a  simple  case* 

Given  are  equations 


cos  x  *  0 

It  is  known*  that  on  the  intervals  ($£jt  )  li©3  only  one  of  its  roots^ptilizing  formula 
(61)  we  will  obtain  . 


If  we  calculate  the  integral  in  this  farmla*  making  a  substitution  x  -  \ 

0  f  xsinxdx  C  tsmtdt  f  sin  idt  //  /*  * 

J  a*  +  co$*x  :  ""  J  c^-fcos1/  +  J  a*'+co$¥9  II 

•  V 

r  xsin  xdx  •  m  «  r  sin  tdt  «  f  _1_  —  I  1 

In  this  way  we  will  obtain  \  «*  +  cos*x'""  2  J  a*  +  cos*/  =  2a[arC  ®  a  *rc*®  «  J* 

x»“li3T*£[arct«7_,rct8T]“T  (Jo 

Since  integrals  are  not  taken*  then*  by  selecting  sufficiently  low  a.t  possible 
to  calculate  the  integral  by  the  Ibnte- Carlo  method*  This  will  give  us  approximated 
values  of  the  sought  for  root* 

In  conclusion  the  authors  wish  to  express  great  thanks  to  V*S#Shainanskiy  for  val¬ 
uable  advice  and  aid  in  this  report# 

Given  are  formulas  caressing  a  solution  of  any  given  algebraic  equations  in  fem  of 
de*  inite  integrals*  If  these  integrals  are  taken*  the  root  can  be  found  accurately* 

If  they  are  not  taken  it  is  possible  to  find  an  approximated  value  of  tie  root*calcu« 
la  ting  the  obtained  integrals  by  sane  approximation  method*e*g*  by  the  Ibnte-Carlo 
method* 
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